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Abstract 
Basal stem rot caused by Ganoderma lucidul1l (Curtis Ex. Fr.) Karst is one of the major constraints in arecanut cultivation in 
Assam. Pure culture of Ganoderma was isolated from fruiting body. The potential biocontrol agents, viz., Trichoderma 
iIarzianum, T viride and Gliocladium virens were isolated from so il samples of arecanut rhizosphere. Dual culture studies 
revealed that the three fungal cultures viz., Trichoderma harzianum (63.99%), T viride (66.55%) and Gliocladium virens 
(62.12%) have inhibitory effect on the mycelial growth of the pathogen after 96 h of incubation. Standard aqueous extract of 
twenty plant species were screened and Azadirachta indica leaf extract co mpletely inhibited the growth of the pathogen. 
Extract of Allium safivum exerted 64.16 % inhibition over control followed by Clerodendron in!ortun.atum (63.82%) and 
Cenfe lla asiatica (59.21 %) after 96 h of incubation. 
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Introduction 	 to be effective (Nambiar and Nair, 1973; Kumar and 
Nambiar, 1990), it becomes very difficult for large scale 

The arecanut palm, Areca catechu L. 	is the only 
adoption. Moreover, with the increased awareness on 

iu ltivated species in the genus Areca. It is the source of 
toxic hazards of chemicals to crops, consumers and the

iOlTImOn masticatory nut popularly known as "Supari" 
environment due to their phytotoxic , re sidual and 

or "betel nut" which is used in many parts of the world. 
pollution effects, exploration of some innovative 

It is an essential requi site for several rei igious and social 
techniques for the management of di sease has become 

:eremonies. Arecanut pa lm is affected by a number of 
an imperative need. Keeping this in view, the present 

Jiseases during different stages of its growth and 
investigation was undertaken to conduct in vitro 

development. Basal stem rot caused by Ganoderma screening of antagoni stic microorganisms and botanicals 
i!lcir/ul1l (Curtis Ex. Fr.) Karst is one of the dreaded against the pathogen. 
diseases of arecanut. It has not only affected the 

Materials and Methods prod uctivity but has also wiped but areca plantat ions in 
(Wain local ities. Occurrence of this disease was reported Iso lation of G. lucidwn was made from the fruiting 
JlIIing 1807 in Karnataka (Buchanan, 1807), from Tamil body of basal stem rot affected arecanut palm on potato 
~adll , Kerala and Assam (Anonymous, 1960), Benga l dextrose agar (PDA) medi a (Fig. l). The diseased 
Sh;II'ples, 1928), Nicobar Islands (Sangal ef al., 1961 .) samples were cut into small convenient sized pieces, 
Allhough control meas ures using fungicides are reported sterlized in 0 1 % HgCl ] for one minute, washed thrice 

ReseJrc h Associate (Pathol ogy) and lSenio r scientist 
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Fig. I. Bracket formation (Sporophore) 

in sterile distilled water and plated on PDA medium. 
The plates were incubated at 28±2°C. Isolation of 
antagonistic microorganism was done from the soil 
sample of arecanut rhizosphere, collected from CPCRI, 
RC, Kahikuchi. 

In vitro antagonism of the antagonists against G. 
lucidum was tested by dual culture technique on PDA 
medium (Dhingra and Sinclair, 1985). A petri plate 
inoculated with G. lucidum alone served as control. Each 
experiment was replicated three times. Observation on 
mycelial growth of the pathogen was recorded up to 96 
h of incubation. The per cent inhibition over control was 
calculated. 

Twenty locally available botanicals were tested for 
their antifungal property against G. lucidum by poisoned 
food technique (Bhaskaran et ai. , 1988) under in vitro 
condition. Fresh leaves of test plants were taken for 
preparing crude extracts . The [eaves were thoroughly 
washed with water and a fine slurry was prepared by 
taking 100 g leaves with 100 m[ of distilled water. The 
resultant slurry was filtered through muslin cloth and 
then through Whatman No.1 fi Iter paper and the extracts 
were used as stock solution. From the stock solution, 10 ml 
of sterilized extract was added with 90 ml of medium 
aseptically to make 10% concentration. The plant 
extracts were also assessed for their inhibitory effect, if 
any, on the antagonistic fungi under il1 vitro condition 
by poisoned food technique 

Results and Discussion 

Effect of bio-agents on mycelial growth of G. lucidul1l 

Three antagonistic fungi. l'iz. Trichoderma harziollUI11 
(AF 1), T viride (AF2) and Glioc1adiul7I virens (AF3) 

Ranjana Chakrabarty and AX R ~. 

were isolated from soil samples of arecanut rhizospere 
The isolates were confirmed according to th. 
identification key (Rifai, 1969) based on the branchin. 
of conidiophores , shape of phial ides, emergence 
phialospores and shape of phialospores. The three funga 
cultures isolated from soil were found to have inhibitor 
effect on the mycelial growth of the pathogen (Table! 
and data showed that degree of inhibition was maximur 
with T viride (66.55%), followed byT harz ianllr 
(63.99%) and G. virens (62.12%) after 96 h of incubatior 

FigThere is significant difference among all the antagonis~ 

Table 1. Errect of different antagonists on m)'celiaJ growth of Gallodw pa 
lucidum in 
SI. No.Antagonistic organisms Per cent inhibition overcontrol in) 

48 h 72h 96 h C" 
Trichoderma harzianum 27.09 (31.36) 42.27(40.47) 63.99(5 3. :: I. 	 pel 

2. T viride 35.96(3685) 4469(4195) 6655(54oc res 
3. Gliocladium virens 3251 (34.76) 40.49(39.52) 62.12(52 01 bel 
SEd 0.12 0.15 0.12 bet 
CD(005) 0.28 0.37 0.28 (2C
The data are the mean of 3 replications. scr 
Data within parentheses are the angular transformed values All 
Effect of botanicals on mycelial growth of G. lucidu infi 

inhInfluence of botanicals on mycelial growth of ( 
stu,lucidum is presented in Table 2. Results revealed th 

among the twenty plant extracts tested, Azadiracla ext 

indica extracts completely inhibited the growth oft: exc 
(19

Table 2. ElTect of plant extracts on mycelial growth or Galloderma lucidum inhiSL Botanicals Per cent inhibition over control ML 
GUtNo. 	 48 h 72h 96 h 

I. Allillin satil'lllll 6847(5584) 7407(5939) 6416(53.22) 68 tha 
2 Agerall/III hOl/stolliallll1ll 36.94(37.43) 29.13(32.66) 29.69(3 3.02) 31 ant<: 
3. Awdirachla indicli 100.00(90.00) 10000(9000) 100.00(9000) 1[1. 	 emr 
4. BOllgainvillea speC/libills 3990(3917) 44 .69(41.95) 4676(4676) 4f 

4~·5. BI)'oph)'/i1/1II pillnat/lm 44.83(42.03) 45.68(42.52) 48.46(441 2) 
6. Carthalllils OxvcQlllha 4926(4457) 5753(4933) 5699(4902) 5l 

F7. 	 Centella asialicli 4630(4288) · 64.20(53.25) 59.21(5031) ))/ 

aq u 8. Clerodelldroll iIiJort/Jilall/1II 4581 (4260) 6543(53.99) 6382(5302) i~ 

9. Datl/ra stramollilllll 44.83(4203 ) 553 1(48.05) 57 68(494) 5] 	 C1el 

10. Elipalorilllll odorallllll 3694(37.43) 36.05(36.90) 3259(3481 ) Jj 	 sfra, 
II. ullcas aspera 49.26(44.57) 5506(47.90) 51.11(4563) il 	 man 
12. Mllrraw/ koelllgil 44.83(4203) 52.54(4645) 5205(46.17) 4ij cnde".13. Mllsa sp. 3547(3655) 4765(43.65) 44.37(41.77) <; 

garl14. OClllllllll sal/CII/Il/ 886( 1732) 3210(345 1) 4795(4382) !~ 
mict15. OXlilis sp. 4089(3975) 5704(4905 ) 5461(4764) ill 

16. Po/ra"hell /ollgifo/ra 4532(4231) 4815(n.94) 4539(H 35) 40. 

17. Psidilill/ glllllll ia 38A2f38JO\ 5555(4819\ 4983(4490) r 
18. SO/IIII IIIII lIigwlI/ 4877IH 29) 563014862) 52J9(46370 ;, 

19. TagCll's erma 423 61 4060) 52.W4663) 5597( 4843 ) 
J_;20. \'III'X lI('glllido 418714032) 481514394 ) 4761 (416 l] 

SEd 137 0.23 0.1 9 

CO(0.05 ) 2.77 048 038 

The data arc Ihe/I1can or 3replicalion s. 

Oala "itiJin parcnthesesare the angular Iransronned val ues 
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:lil'lrro studies on management of basal stem rot of arecanut. 

. g.2. Mycelial growth of C. Lu cidulIl : A-control, B-plated with Azadirachra 

ex tracts maybe effec ti vely integrated in disease 
management strategies . 

Acknowledgements 

The authors are grateful to Director, CPCRl , 
Kasaragod and Dr (Mrs) Rohini lyer, Head, Crop 
Protection Division, CPCRI, Kasaragod for the guidance 
and facilities provided to cany out the work. Thanks are 
also due to Dr. H. P. Maheswarappa, Senior Scientist 
(Agronomy), CPCRl, Kasaragod for his guidance and 
for scrutinizing the manuscript. Financial support of the 

Jder1ll4 

53.12) 

54.66) 

52.01) 

dum 

If G. 
that 

chta 
f the 

Mean 

is.90 
11.90 
10000 
:17S 
'632 
4.59 
647 

£35 
2.61 
0.19 
LSI 
9.81 

~.50 

)6~ 

185 
.. 29 
1. 9] 

~. 49 

1J9 

88 

illdica. 

pathogen (Fig. 2). Allium sativum showed 64. 16% 
inhibition over control, followed by Clerodendron 
ill(orftlllatum, Centella asiatica, Datura stramonium and 
Carthamus oxycantha with 63.82, 59.21, 57.68 and 56.99 
~r cent inhibition over control after 96 h of incubation 
respectively. However, there is no significant difference 
between A. sativum and C. inJortunatum and also 
between D. stamonium and C. oxycantha. lyer et ai. 
::004) reported that among the forty three plant species 
screened against G. iucidum under in vitro condition, 
I/Iilllll sativum, Peperomia p ellucida , Clerodendron 
illfortunatum and Musa paradisiaca were found to 
inhibit the growth of the pathogen. The compatibility 
Iludy of the antagonistic microorganism with plant 
extracts showed that all are found to be compatible 
~\cept the extract of Allium sativum . Bhaskaran et ai. 
11988) reported that neem cake extract completely 
inhibited the growth of G. lucidum isolate of coconut. 
Gunasekaran et al. (1986) and Bhaskaran (1990) reported 
th at T. viride and T harzianum are potentially 
ntagoni stic to G. lucidum and can be successfully 

employed in the bio-control of basal stem rot di sease. 

Conclusion 

From the present study, it can be concluded that the 
Jqueous plant extract of A zadirachta indi ca, 
Clcrodendron inJortunatu11l, Centelia asiatica, Datura 
t!'OlI/onium and Carthamus oxycantha can be used for 
anaging basal stem rot disease of arecanut in the 

endemic areas. Moreover, all the plant extracts, except 
~J rlic , are compat ible with the ant agonistic 
microorganism and therefore, the promising plant 

acknowledged. 

References 
Anonymous, 1960. Annual Prog ress Report fo r 1959-1960. Central 


Arecanut Research Station, Vi ttal , India 92p. 


Bhaskaran, R 1990. Biological control ofThanjavur wilt disease of 

coconut. Nati onal Symp. Bio-Control of Root Disea ses, 


Annamalai University, Annamalainagar (Abslr. ) pp.7-8 . 


Bhaskaran, R., Ramadoss, N. and Ramachandran , T. K. 1988. 

Biological control of Thanjavur wilt disease of coconut. Indian 


Coconut 1. 19(6):3-8 


Buchanan, F. 1807. A journey through the countries of Mysore, 


Canara and Malabal; London. 


Dhingra, O. D. and Sinclair, 1. B. 1985. Basic Plant Pathology 

Methods. CRC Press , Florida, 325p. 


Gunasekaran , M., Ramadoss, N. , Ramaiah, M., Bhaskaran, R. and 

Ramanathan, T. 1986. Rol e of neem cake in the control of 

Thanjavur wilt of coconut. Indian Coconut 1. 17 ( I): 7-12 


Iye r, Rohini., Parvathy M., Lekha, G., Hegde , V and Gun asekharan, 
M. 2004. Man age men t of basal stem rot dise ase of Areca 


catechu L. in India. 1. Plantn. Crops 32(1 ): 25-27. 


Kum ar, S. N. S. and Nambi ar, K. K. N. 1990. Ganoderma diseas e 

of areca palms: Iso lation, pathoge nicity and control. 1. Planll1. 


Crops 18 (I ): 14-18. 


Naillbiar, K. K. N. and Nair, R. R. 1973. Inves ti gations on Anabe 

dise ase of areca nut ca us ed by Gan odernw 


Karst. 1. Plantn. Crops 1 (S uppl.): 119-1 23. 


Rifai , M. A. 1969. A re vision of the genus Trichoderma. Mycological 

Paper No . 116. Commonwealth Mycol. 1n st. 

Biologists, Kew, Surrey, Engl and 


Sanga l, P. M., M ukerji , S. K. and Singh, B. 1961 . A: short note on 

the fun gus flora of Nicobar Islands. 

767. 

Sharples, A. 1928 . Palm di seases in Malaya . MalavQ Agric. .J. 


31 3-360 . 


41 

Central Sector Scheme on Mini Mission - I is gratefully 

lucidum (Le ys.) 

As soc . Appl. 

I"dian Forester 87 : 766-

16 : 


